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METHOD OF AND APPARATUS FOR IMAGE PROCESSING, AND
COMPUTER PRODUCT

' BACKGROUND OF THE INVENTION

1) Field of the Invention

The present invention relates to a technology for image processnng.

'2) Descnptlon of the Related Art

One of the popular configuration, for a full color image formmg
apparatus (hereinafter, "image forming apparatus”), such as a full color o
copying machine having a scanner unit (irhage input unit), and a full color

scanner, includes a communication function (communication unit) for

.communicating with an information processing unit (terminal device) such as a

personal computer and a work station on a network, and a distribution function
(diétfibution unit) that is a network scanner distribution function for optically

scanning an original document by a scanner unit to read the image (a full color

" image or a monochrome image), inputtihg image data of red, green, and blue |

(RGB) system, and diétributing the image data to the image proces_sing
apparatus on the network. - | |

For example, as described in ,Jap'anese Patent Application Laid Open
Publication No. 2000-333026, an image editing system is proposed, which has
an extension box based on an architecture of a general purpose computer
system, so that image data read by optically scanning an original doc‘urr‘lenAt by
an image input unit (a scanner unit) of an image forming apparatus is stored in

a hard disk drive (a scan box) in the extension box as an image file, and the
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image file in the scan box can be shared betWeeh respective computer

‘'systems (external devices) on the network.

In the image editing system, the image forming apparatus séts_

~(selects) scan parameters (copy parameters) such as resolution, tone,

magniﬁcatio’n, reading face, imageAsize, and where to store (memory), reads
the image of an original document by the i.mage input unit, éhd trahsférs the. '
image data to an image proceséi‘ng unit, to execute irhage processing
according to the scan .parameters. At this time, the image.data is converted.to
da{a of different form‘at that can be processed by an oﬁtput system. |

In other WOrds,' image processing ‘such as chromatic coordinate syétem :
conversion from the RGB system to CMYK (cyén,magenta, yellow, ahd black)
system, tone correction, and the like-is perforrhed.' Thé image data a_fter the
image processing is transferred to the extension box. --'lﬁ the ‘exte'vnsion box,
the imége data frorh the image forming apparatus. is compressed, and
ierﬁporarily accumulated (étored) in thé scan box allocated in abredetermined
area in the .hard disk drive. After image data is stored for all documents
(pages), clients on the network can fetch the image data from thé scan box.

* Further, it has been studied to use a method in which data stored in a
Special forma"t convenient for outbutting a copy in a copying ‘machine is
converted.to a general purpose compreséed format such as joint photbgraphic
experts group (JPEG), and this is distributed on the network as distribution
data. According to this methbd, since the genefal format conversion unit can
bé used also at the deétination, external apparatuées eqﬁipped with the
general purpose conversion unit can use the data.

In such an image editing system, there are problems described below.
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The image data stored in the hard disk drive is often in a format that can be
easily handled by the image formi'ng apparatus (a format dedicated for the

image forming apparatus), and may be compressed by a special algor_ithm at

_the time of compression for saving the memory. Therefore, even if the image

data ié distributed to an information proc_essinQ unit such as a personal
computer via the network, the imége data cannot be read (the image ‘car_\nOt be
browsed), edited, or processed by a general purposé, applicafion.

The original document read by the image input unif {image data input
by the image input uvnit) may bé a color do_cufnent (full color data), ora :
monochrome d_o'cument‘ (monochrome déta). When it ié deéired to chénge |
the condition setting with respect to the documents (image data), sinée it is

nece_ssary'to perform the setting separately for each d_ocument,’ it is

.time-consuming.

~In the procéss to convert the special forr'nat‘ within the cobying machine
intd the general format, another p.roblem such as imagé deterioratio_n occurs.
Th?é relates to background removal processing. The image data input by the
séanner and stored in the ,h.ard disk drive (HDD) may be subjectéd to - .
background removal processing (processing for detecting backgroqnd
components on the original document regarded as noise from thé scanned
image, and removing the background componenfs from the scanned irhage
data according to a result of the background detection) during processing with
respect to the scanned image. However, there is no method for discriminating
image data for which the background removal processing has been performed,
which is then converted to the special format, and stored in the HDD.

Therefore, even if a unit that converts data into appropriate data in the ‘
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process of format conversion with respect the distributed image is prepared,
appropriate distributed image processing may not be performed, and hence

background (noise) to be removed may be left, or an image that should not be

removed may be removed, thereby causing image deterioration.

SUMMARY OF THE INVENTION

It is an object of the present invention to solve at least the problems in
the conventional technology. |

The image processing apparatus according to pne aspect of the‘
presentvinvention includes a content determination unit that determines content
of irﬁage processing to be applied to each of a plurality of image data, an |

image processing unit that applies the image processing based on the content

‘determined to corresponding image data, and a transmission unit that

transmits the |mage data processed to an external unit.
The method for image processing according to another aspect of the

present invention includes determining content of image processing to be

applied to each of a plurality of image data, applying the image processing

based on the content determined to corresponding image data, and
transmitting the image data processed to an external unit.

The computer product according to still another aspect of the present
invention realizes the methods according to the present invention on a
computer.

The other objects, features and advantages of the present invention
are specifically set forth in or will become apparent from the foliowing detailed‘

descriptions of the invention when read in conjunction with the accompanying
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drawings.

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1is a schematic diagram of a full color multifunction product;

Fig. 2is a block diégram of functional éonﬁguratiori of a-color

" - determination unit 41;

" Fig. 3is a timing chart indicating an effective image a'rear signal
START_X and a line synchrpnization signal LSYNC input to the color
determination unit 41, at the time of image forming based on image data for
one page; | | | |

-Fig. 4 is a unit block (sixteen pixels) of four linesxfour pixels;
Fig. 5 is a block diégram of,functional'configurétion-of é scannér .
correction unit 32; | | o

- Fig.6is a block diagram of functional configuration of a brinter ,

correction unit 37;

Fig. 7 is another schematic diagram of a full colbr multifunction

- product; -

" Fig. 8 i-s a block diagram of an i_magé format conversion unit 10;
Fig. 9A and Fig. 9B illustrate a color conversion brocessing a'ccordi_ng
to a seventh embodiment of the present invention; |
Fig. 10A and Fig. 10B illustrate a format conversion processing .
according to the seventh embodiment; and
Fig. 11A and Fi'g. 11B illustrate a gradation'processing acicording to the

seventh embodiment.
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DETAILED DESCRIPTIONS

Exemplary embodiments of a method of and an apparatus for image .

processing'and' a computer program for image processing according to the

‘present invention will be explained in detail, with reference to the

accompanying drawings.
Fig. 1 is a block diagram illustrating a configuration example of a full

color multifunction product (MFP) according to a first embodiment of the

present invention, together with the flow of image data at the time of copying.

This full color multifunction product inCIudes a plotter engine unit
(hereinafter, "engine unit"), a printer controller unit, and.an operation panel 20.
The engine unit includes a read unit (a scanner unit) 1, a scanner correction

unit 32, a memory 42, a fixed length multi-level c_ompressor 3, an'engine

‘controller 12, a fixed length multi-level decompressor 36, a printer correction

unit 37, a Writing unit 38, an imaging unit 39 a facsimile controller 9, and the
like. |

The printer controller unit includes a printer controller 34, a
semiconductor memory'11, an HDD 35, an image format conversion unit 10, a |
network interface controller (NIC)V14, and the like.

The image processing apparatus in the full color multifunction product
is constituted of parts excluding parts corresponding to the priﬁting unit (image
forming u'nit) in the engine unit (for'examble, the WRITING UNIT 38 and the
imaging unit 39).

The engine unit and the printer controller unit are connected with each
other by a general purpose bus interface (I/F) 15.

The read unit 31 in the engine unit is an image input unit (image
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reader), and more specifically, the read unit 31 optically reads the image of a-n
original document, which is set (placed) on a read position (for example, on a
contact glass), or which is passing through the read position, by séanning the
original document 1 by a document scanning unit using a charge-coupled
device (CCD). | |

_ The read unit 31 then generates digital image data (eight bits) of color |
compohents composed of three colors of R, G, and B (R: REb, G: GREEN, B:
BLUE). At this time, the read unit 31 photoelectrically transduces and
amplifies the digital irhage data for each of color-separated lights of R (red), G
(green), and B (blue), and sends the data to the scanner corréction unit. 32 as
8-bit imége data (which may be other fhan eight bits) for each color of RGB,
which |s an electric image signal. | '

The original document to be read is set on the féad poéitioﬁ of the read
unit 31 by a user, or original documents on an original table are sét on the read
position by automatically fed one by one by an auto document feeder (ADF), or
the }original document simply passes through the read bbsition by the ADF.
The image data r_ead by the.read unit 31 is assumed to be eight Ibits for each
color, but the image data is not limited to eight bits‘.

The memory 42 stores the image data read by the read unit 31
temporarily. The memory 42 is used as a page buffer, and stores the image
data received from the scanner unit 2. When the memory 42 receives the
data for one page of the original documents, the memory 42 sends the stored
data to the scanner cofrection unit 32. At this time, a result of determination
whether the original document is a chromatic color document can be obtained.

Since the original document can be once stored in the page buffer, and
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the determination whether the original document is a chromatic color document
can be performed before performing scanner correction, it is not necessary to

perform the operation of pre-scanning and reading the document in the main

‘scanning.

The séanner correction unit 32 performs filter processing, color
correction (cdnversion) processing, reducing/enlarging, and the like with
respect to the image data received from the read unit 31, to perform
adjustment of sharpness, correction and qonversion of hue,A data conversion
prdcessing at the time of copying by enla.rgin'g or reduéihg the size, with'
reépect to the image data. |

| The RG.B image data is converted to image data composed of four

color _components of C, M, Y, and K (C: Cyan, M: Magenta, Y: Yellow, K: Black)

by the color correction processing. - The image data after processing is sent to

the fixed length multi-level compressor (a fixed length lossy compressor) 33.
Concurrently with the image prdcessihg by the scanner correction unit
32, the color determination unit 41 performs color determination processing for
déterrﬁining whether the fmage data (original document) input from the read |
unit 31 is full color data (a full color document) or a monochrome data (a
monochrome document), and notifies the engine controller 12 of the color _
determination result. The colof determination result may be read by a central
proceséing unit (CPU) in the engine controller 12 and used according to need.
The role of the color determination unit 41 in the copying operatibn will
be explained. When it is necessary to set the operation mode under
processing conditions suitable for each document, corresponding to the

document type, color or monochrome, an operator (user) needs to perform
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appropriate setting and change the mode. But the color determination unit 41
can eliminate such a troublesome work. N

The fixed length multi-level compressor 33 is a compressibri unit,
which lossy com}presses. (encodes) the image data transmitted from the
scannef correctioh unit 32.} In other words, thé fixed length multi-level
compressor 33 converts the 8-bit cblor data (color signal) for each of the CMYK
colors into 2-bit color data for each color (which may have bité other than two).
Since the output unit df this fixed length multi-level compressor 33 is connected
to the general purposé bus I/F 15, the CMYK image data after the lossy
compression is transmitted to thé printer controlier 34 in the printer controller
unit thrdugh the general purpose bus I/F 15.

For the printer controller 34, a microcomputer iﬁcluding a CPU, a read
only memory (ROM), and a random access memory (RAM) is hsed, which
comprehensively controls the whole printer controlier unit. The brinter‘
function is operated when there is a printing request from an external personal
conﬁputer (PC) 50 connected via the NIC 14. An eAxisti'ng unit can be used for
the operation of the printer éontroller 4, and hence detailed explé'nation is
omitted. The printer controller 4 generates ‘a rastér-image processed (RIP)
image, which ié used as drawing data in the engine unit, accordihé to the print
request received from the external PC 50. |

The RIP image data is low bit data of about one to four bit's for each of
the CMYK colors, at the time of color printer operation, and at the time of
monochrome printer opération, it is generated:as 1-bit data only fbr K color.

At this time, the CMYK image and the K image szjected to the raster

imager processing are stored in the HDD 35, but since the data size after the
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RIP is large, the data is compressedﬂ as at the time of using the copying
function, and the compressed data is stored in the HDD 35.. This

compression processing is performed by a special purpose variable length

_lossless'compressor provided respectively corresponding to the color and -

monochrome images in the printer controller 34.

The semiconductor memory ﬁ is independeﬁt for each of the CMYK
colors, and.can store tﬁe CMYK image data under control of the printer
controller 34. "

' T}he HDD 35is a rﬁass storage d_,evicé, and"caﬁ store vari'ous" kihds of
data, sqch asa Iaige quantity of image data, job history data, and varioug :
prdgrams including the program _relatihg to the bresent invention. The HDD |

35 and the semiconductor memory 11 correspond to the image storage unit.

_Instead of the HDD 35, other mass storage devices such as optical disk device

can be used.

The im'age data stored in the semiconductor memory 11 is also stored

in the HDD 35 at any time. This is for avoiding the necessity of re-reading the

. same document when paper is jammed"at the time of printing (print out) and

printing does not finish normally, or for performing electronic sorting for
rearranging the image data of a p]ur»aﬁty of original documents. Recently,
there is a fq_ll color multifunction product having a function of storing the image
daté of the read document and re-outputting (re-printing or re-distributing) the
image data when necessary, in-addition to these functions.

Lossy compression is performed to the CMYK image data here,' but if
the genéral purpose bus I/F 15 has a sufficiently wide band, and the storage A

capacity of the HDD 35 for storing the image data is large, the data may be

10
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handled without compression. This will prevent image deterior,ation'due to the
lossy compression. |

At the time of copying, the CMYK image data (compressed data) in the

- HDD-35 is once extracted in the semiconductor memory 11 by the printer

controller 34, and then trahsmitted to the fixed length multi-level decompressor
36 in the engine unit through the general purpose bus I/F 15. |

. The fixed length multi-level decompressor (fixed length lossy

. 'decompressor)_36 in the en_gine unitis a decompression un‘it, which

deéompresses (decodes) the image data (compresSed data) transmi&ed:!from
the printer controller unit.  In other words, the fixed length multi-level
decompressor 36 converts the 2-bit image data for each of the CMYK colors

into 8-bit image data for each color.. ' The converted image data is transmitted

to the printer correction unit 37.

" The printer correction unit 37‘,perforrAns print.er gamma prdcéssing and
pﬁntey tone processing, with respect to fhe data of the CMYK coiors |
trari_smitted from the fixed length muilti-level decompressblj 36, and performs".
correction processing for shading charaCteristics of the printer ahd levels of
gray conversion processing. In‘the levels of gray conversion processing,
conversion from 8-bit data for eac'h of the CMYK colors to 1-bit data for each
color is perfqrmed by using error diffusion and dither processiﬁg. Thelprinter
correction unit 37 transmits the processed image data to the WRITING UNIT
38 for each color. o | '

The WRITING UNIT 38 modulétes a semiconductor laser (laser diode)
(not shown) based on the C image data transmitted from the printer correction

unit 37, so that the corresponding laser beam is emitted and periodically

1
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deflected by a polygon mirror (rotatable polygon mirror), to form an
eIecitrostat_ic latent image by performing repeated scan in the horizontal

scanning direction (horizontal scanning), on a drum-like or belt-like |

photosensitive member (uniformly charged with eIectriCity by a charger in the

rmagrng unit 39 beforehand) rotatrng in the vertrcal scannmg direction, by the
laser beam focused by a scan lens. erewrse the srmrlar processrng is
performed with respect to the respectrve M, Y, and K |mage data sequentially
transmitted from the printer correction unit 37. |

The imaging unit 39 is.a transfer paper prrntlng unit, using an electro
photographrc process in whrch writing is performed by laser beam whrch
draws a 1-bit image data for each of the CMYK colors on the phqtosensrtrve |

member as an electrostatic image, and forms a copied image on the transfer

_paper, after the imaging and transfer processing by the CMYK toners.

" For example, the photosensitive member is uniformly charged by the
eharger and the C toner .is'adhered onlthe electrostatic latent i'mage
corresponding to the C lmage data formed on the photosensmve member by
the developing unit for the C color, to-form a C toner image, which is then

transferred onto a belt-like or drUm-Iike,intermediate transfer body by a primary '

transfer unit. The M toner is then adhered on the electrostatic latent image

corresponding to the M image data formed on the photosensitive member by
the developing unit for the M color, to form an M toner image, which is then
transferred onto the C toner image on the intermediate transfer body by the
primary transfer unit. | | -

Thereafter, similar processing is performed sequentially by the

respective developing units for the Y and. K colors, to form four color to'ner

12
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images on the intermediate transfer body. After the four color toner images
are collectively transferred onto the transfer paper fed from a paper feeder by a

secondary transfer unit, the toner image on the paper is fused and ﬁxe_d bya

fuser unit, and the paper after fixing processing (copy) is ejected from a feeder

output unit. The imaging order is not limited _fo CMTK.

For the engine controller 12, a microcomputer including a CPU, a ROM,
and a RAM is used, which comprehensively controls the whole engine unit.

The engine unit has an auto color select (ACS) f'unction,and when the

CPU in the engine controller 12 recognizes the image data (original docUment)

input from the r,eéd unit 31 as full color data (a full color documént), or as_a.'r
monochrome data (a monochrome document), based on the color

determination result by the color determination unit 41, the erigihe unit allows

image formation of respective CMYK colors, or of K colbrv(monochrome), by

the WRITING UNIT 38 and the image forming unit 8.

o The facsimile controller 13 controls transfer of f_écsimile"data (image
data) between a facsimile machine or other image forming apparatus such _és a
fﬁll colvor'multifun‘ction product having the facsimile function andvt’he full color |
multifunction product, via the public line. |

The inﬁage format conversion unit 10 is a format conversion Unit, and
performs various processing such as conversion of a format of the image data
(image data format),

The NIC 14 is a communication unit, and communicates with an
external device such as a PC 50 (external PC) on the network such as a local
area network (LAN). The operation panel 20 (Fig. 6) includes various

operation buttons such as a copy button (copy key), and a display for

13
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displaying a variety of information.
Fig. 2 is a block diagram of functional configuration of a color

determination unit41. Fig. 3 is a timing chart indicating an effective image

_area signal START_X and a line synchronization signal LSYNC input to the

color determination unit 41, at the time of image forming based on image data
for one page.

The color determination unit 41 can correspond to a type in which the

‘read unit 31 optically reads the image of the original c_iocumlent, which is -

pavssing through the read position by automatic feed of the ADF, and has a
color pixel block determination circuit 411, a selector 412, and a threshold _
changeover signal generation unit 413.

The threshold changeover signal generation unit 413 outputs a

_K_GATE signal to the selector 412. - The color pixel block determination circuit

411 performs the following processing based on the 8-bit image data of the
fespective RGB colors for each pixel ofv the document image traﬁsmitted from
the read unit 31. In this embodiment, as shown in Fig. 4, determination is |
performed for each unit block (16 pixels) per unit of four lines x four pixels.

In other words, the maximum value delta RGB of a difference between
RGB colors is calculated by the following equation:

ARGB=d[j, ]]

(d[i, jl=MAXIrij, gij, bijl-MIN[rij, gij, bij] i,j=0, 1,2, 3)

- The number of pixels in which the largest color difference d[i, j] is larger

than a color difference threshold th_1 in the unit block is counted. This is
referred to as the number of chromatic color pixels, |C|, then, |C| is obtained

from the following equation:

14
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ICI={dli, jlidli, j]>th_1}
When the number of chromatic color-pixels |C| is larger than a color

difference threshold th_2, the color pixel block determination circuit '_411

- determines that the image data is a chromatic color document (full color

document), and informs the engine controller 12 of the determination result.
In this example, a color determination signal YUSAI to fhe eng_inebor.\troller 12
is set to a high level "H". | |

On the contrary, when |C| is smailer thah th_2, the .colorvpix,el block
détermination circuit‘411 determines that the imagé data.is an achromaiic
doc_umeht (monéchrome’ document),.and informs fhe enginé bo'ntroller 12 of |
the determination result. In this example, the,co‘lor determination signal
YUSAI is set to a low level "L". | | |

The selector 412 selects either of the two thréshélds th_a'.and th_b,
corres"ponding to a ihreéhold changeover .Si‘gnal K_GATE from tﬁe threshold
bhéngeover signal generation unit 413. That is, when the threshold

changeover signal K_GATE is "H" or "L", the selector 412 selects the threshold

. th_b or th_a, respectively. The selector 412 then outputs the selected

threshold to the color pixel block determination circuit 411, as a color
determination threshold th_2. Comparing th_a and th_b, th_b is a parameter
likely to be determined as being achromatic than th_a in the color
determination.

The effective image area sighal START_X and the line synchrohization
signal LSYNC are input to the threshold changeover signal generation Lmit 413
from the engine controller 12. For example, as shown in Fig. 3, the effective

image area signal START_X indicates an effective image area in which the "H"

15
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unit is in the vertical scanning direction (rotation direction of the photosensitive
member). In the line synchronization signal LSYNC, a point in time when the ‘

signal changes from "L" to "H" indicates a Iine start position (horizontal.

scanning start posmon for one line by a laser beam)

The threshold changeover sngnal generatlon unit 413 can control the
line position in the vertical scanning direction, by counting up (+1) every time
the line synchronization signal LSYNC changes from "L" to "H", after the A
effective |mage area S|gnal START_X changes from "L" to "H" -According to -
the line position, the threshold changeover signal generatlon umt 413 controls
the output of the threshold changeover signal K GATE

The CPU in the englne controller 12 allows the threshold changeover
signal generation unit 413 to input and set the width of the threshold
changeover area, that is, the number of area start lines 'K_'START'

corresbonding to the area start line position, and the number of area end lines

'K_END corresponding to the area end line position.

The width of the threshold changeover area
=(the number of area start lines, the number of erea end lines)
=(K_START, K_END). | | |
As a result, when the effective image area signal START_X .change.s
from "L" to "H", the threshold changeover signal generation unit 413 co'unts up
every time the line synchronization signal LSYNC changes from "L" to "H", and
changes the threshold changeover signal K_GATE from "L" to "H", when the
count number reaches the numoer of area start Iines K_START, and changes |
the threshold changeover signal K_GATE from "H" to "L"; when the count

number reaches the number of area end lines K_END.

16
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In other words, in the period while the count number reaches from th-e
number ofrarea start lines K_START to the number of area end lines K_END,
the threshold changeover signal generation unit 413 sets thé threéhold
changeover signal K_GATE to "H", and in other periods, sets it to "L".

The width of the threshold changeover' area can be set to an optional
width. Further, the width of the th.reshold changeover area may be Set ina
plurality of numbers. |

For exampie, When it is desired to set the width of the threshold
changeover aréa at three places, by setting it to

Width of the threshold changeover area A = (1000, 1100),

Width of'the threshold Changeover area B.= (2000, 2500),

Width of the threshold changeover area C = (3000, 3300),

a desired area can be set as the threshold changeovef.érea. -

" In this example, the line position in the vertical scanning direction is
controlled by counting up (+1) every time the line synchronization signal
LSYNC changes from "L" to "H". However, the line position in the verﬁcal
scanning direction may be _cbntrolled by meésuring the time sincé the effective
image area sighal START_X changed from L to "H".

Further, other color determination processing may be used. Thisis a
known technique, and for example, described in ;Japanese Patent Application
Laid Open Publication Nos. $63-107274, 2000-152000, 2001-157051, and
H6-14205. |

Fig. 5 is a block diagram of functional configuration of a séanner
correction unit 32 shown in Fig. 1. The scanner correction unit 32 has a

scanner gamma (y) correction unit 321, a filter processing unit 322, a

17
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background removal unit 323, a color correction unit 324, a reduce/enlarge
processing unit 325, and a color determinétion unit 41 (color deterrhination '
unit).

The scanner gammé correction uhit 321 performs scanner gamma (y)
correctvion processing with respect to therimage data, and the filter processing
unit 322 performs filter processing witﬁ respect to the corrected image data.
The background removal unit 323 performs background removal proc.essi,ng,»
and the color correction unit 324 performs color correction processing (color
conversion from the RGB system to the CMYK syst'em.) with reépect fo f.he
image data after the background removal processing. -The red’uce/enlarge_

processing unit 325 performs reduce/enlarge processing with respect to the

_ processed‘ image data, and transmits the image-processed image data to the

fixed length multi-level compressor (fixed length lossy compressor) 33.

The prbcessing by the background ‘femoval unit 323 will be described
in detail. The‘usér instructs ON/OFF df the background remoVél processing,
thereby setting whether to operate the background remvoval‘ unit 323. When
tﬁe user instructs ON, the (background removal) processing for removing the
data at the background level is performed, and when the user instructs OFF,
this processin'g is not performe_c{. The setting information of ON/OFF of the
background_removal processing instruéted here is stored in the. HDD 35 in the
subsequent stage, associated with the image data.

As the background removal unit used here may be any unit known'as .
this kind of unit. For example, in a method in which the removal quantity of
the background is determined by actually detecting the background level of the

original document, the background level is detected by pre-scanning, in which

18
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image forming is not performed, and the removal quantity (threshold) is
detérmined according to the detected value, to remove the background based
on the determined removal quantity (threshold) by the main scanﬁihg, in which
image forming.is performed (the background is removed so that the output
becomes zefo wifh respecf to the image data i'nput of not largerthan the
threshold). | | |

"~ When the pre-scanning is not performed, the backgro.und removal may
be performed by a méthod of> setting the removal qua_ntity determined
beforehand as an appropriate value. ,

Fig. 6 is a block ‘diagram of functional configuration of a printer'
c’orrectibn unit 37 shown in Fig. 1. The printer correction unit 37 has a printer
gamma correction unit 371 and a halftone processing uhi_t 372. The pﬁnter
gamma correction unit 371 performs printer gamma cdfrectioh prdcessing |
sequentially with réspect to the respective CMYK color data, beiﬁg image data
transmitted from the fixed length multi-level decompressor 36. The halftone
pro-c'essing'unit 372 performs halftone processing sequentially with respect to
the processed respective ¢olor data, associated with the proceséing of the

WRITING UNIT 38 and the imaging unit 39, and transmits the halftone

processed image data to the WRITING UNIT 38 for each color.

The exemplary embodiments of the portion according to the présent
inyention in the full color multifunction product configured in this manner will be
explained, with reference to the drawings from Fig. 7 to Fig. 11. -

_ The first embodiment will be first explained'. in the first émbodiment,
the CPU in the printer controller 34 operatesl in accordance with the program

according to the present invention, stored (recorded) in the ROM, the HDD 35
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(recording medium) or the like, thereby realizing the function as the format
changeover unit and the distribution unit.

Fig. 7 is another schematic diagram of a full color multifunction product.

_Fig. 8 is a block diagram of an image format conversion unit 10 shown in Fig. 7.

As is obvious from the comparison of Fig. 1 to Fig. 7, the flow of image data
until being stored in the HDD 35 is the‘same as that of copying, and hence the
explanation thereof is omitted.
The compressed 2-bit image data of the CMYK sysfem having passed
thfough the same path as that of copying is stored in the HDD 35. o
When the 'image data is distributed to the per_sonal computer 50 v'i-a_the
netWork, the CI5U in the printer controiler 34 reéds out the CMYK 2-bit image |

data (compressed data) stored in the HDD 35, and extracts the data in the

‘semiconductor memory 11 temporarily. The CPU then reads out the

extracted image data and transmits the image data to the image format
conversion unit 10 via the general purpbse bus I/F 15, to allow thé following
processing. -

Fig. 7 is a block diagram ilIQstrating the functional configuration of the |
image format conversion unit 10. The image format conversion unit 10
converts the data generated at thé time of using the respective functions of
copy, facsimile, and printer, as the elements used for the distribution function of
the stored input image data and stored in the HDD 35, into a general purpose
data format, which can be easily processed by the external equipment at the
destination (in this example, the external personal computer 50).

As shown in Fig. 8, the image format conversion unit 10 has a

decompression processing unit 101, a resolution conversion unit 102, a
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gamma correction unit 103 (a gamma correction precessing unit), a color
conversion unit 104 (a color conversion processing unit), a halftone brocessing
unit 105 (a halftone processing unit), and a genefal format conversion unit 106
(a format conversion unit), thereby performing the image format conversion

processing (image processing) with respect to ihe image data transmitted from

the printer controller 34 via the general purpose bus I/F 15.

“In other words, the decompresSion processing unit 10'1 d‘ecompresses
the image data (compfessed_ data) (converts the respective CMYK 2-bit image
data into respective S-bit color data), and the resolution conversion unit 102
performsv resolutibn conversion processing for converting the 'resolution‘o_f the
decompressed _irhage datato a 'predetermined resolution. The gamma
correction unit 103 performs gamma correction processing with fespec_t to the
processed image data, and the color conversion unit 104 performs color
conversion processilng (color conversion from the CMYK system fo the RGB
system) with respe_ct to the processed image data. The halftone processing
unit‘105 then performs halftone processing with respect to the color-converted _
image data, and the genera!l format conversion unit 106 converts‘the
helftone-processed image 'data to the general format.

The color conversion unit 104 can not only convert the image data from
the CMYK system to the RGB system, but also convert to any color coerdinate
system (color space) such as sRGB and Y-signal, U-signal, V-signal
(hereinafter, “YUV"’), by the user operation (instruCtion) on the operation panel
20 or the personal combuter 50. The user can set the resolution beforehand on
the operation panel 20 or the personal computer 50. |

The CPU in the printer controller 34 distributes the image data
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subjected to the format convérsidn processing by the image format conversion
unit 10 to the personal computer or other general-purpose information
processing units (external devices) on the network by the NIC 14,

The. CPU in the printer controller 34 obtains the célor determination
result by the color determination unit 41 in the“scanner correction unit 32 from
the ehgine controller 12 via the generai purpose bus I/F 15, and changes over
the general format (predetermined format) converted by the geﬁeral format
conversion unit 106 in the image format conversion unit 10,'corresp,onding to
the color determination result. | o

The general purpose image format conversmn unit 106 converts the
lmage data subjected to the respective image processing- including the halftone

processing by the respective units to a format that can be used (read, edited,

or processed) by a general purpose information processing unit such as the

prersonal co‘mp'uter 50, being an external device. The conversion format
includes, for exarﬁple, a joint photographic expert group (JPEG) format, a
tagged image file format (TIFF), and a bitmap (BPM) format.

For example, when the coIoAr determination unit 41 in the scanner
correction unit 32 determines that the image data (original document) input
from the'read unit 31 is full color data (a full color document) or monochrome
data (a monochrome document), general 'purpose‘image formét conversion
unit 106 changes over the format to the JPEG format (selects the JPEG
format), or to the binary TIFF format (selects the TIFF format), respectively.
The format may be changed over to any other general format, or unified to the
same general format.

If this can be set by the user operation (specification) on the operation
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panel 20 or the personal computer 50, the format can be matched w'ith the
user's preference.

The color determination unit 41 in the scanner correction unit 32
performs the color determination processing for determining whether the image
data (ortginal document) input from the read unit 31 is full color data (a full color
document) or monochrome data (e monochrome document), the CPU in the-
printer controller 34 changes over the general format (predetermined format)
converted by the general format conversion unit 106 in the image format
conversion unit 10, c’orresponding to the color determination'resmt, and allows
the image format conversion unit 10 to perform the image forrnat conversion
processmg with respect to the image data read from the semlconductor
memory 11 (image data stored in the HDD 35), and the NIC 14 dlstrlbutes the
processed image data to the personal computer 50 on the: network.
Accordingly, optimum processing becomes possible with respectlto the
respective original documents (image data), regardless of the deterrnination
result whether the original documents read by the read unit 31 is a full color
document (full color data) or a monochrome document (monochrome data).

As a result, it is not necessary to perform the condition setting separately with
respect to the respective original documents, thereby improving the workability.
Further, the image data reed from the original documents can be directly used,
that is,read, edited, or processed by the personal computer 50.

The image format conversion unit 10 may include e special format
processing unit, instead of the general format conversion unit 106, so that the
image data subjected to the respective image processing.including the halftone

processing by the respective units including the halftone processing unit 105
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can be converted into a special format (predetermined format) that can be
used by-an external device other than the general purpose information

processing unit. In this case, it is assumed that the external device has

 special purpose software (a special purpose program) for using the image data -

in the special format. Therefore, the image data read from the original
documents can be directly used, that is, read, edited, or processed by an
external device other than the ge.neral purpose image processing apparatus;
The image format conversion unit 10 includes the decompr.ession
prbcessing unit 101, the résolution conversion unit 102, the gamma corfection
unit 103, the color conversion unit 104, and the halftone processing unit 105, in
addition to the general format conversion unit 106 (or the special format

processing unit), but these units other than the general format conversion unit

. 106 are not always necessary. In this case, the CPU in the printer controller

34 directly converts the image data read from the semiconductor memory 11 to
fhé general format (or the special format) by the general format conversion unit

106 (or the special format processing unit) in the image format conversion unit

~ 10, and the NIC 14 can distribute the format-converted image data to the

personal computer 50 or other external devices on the network.

Alternatively, the image format conversion unit 10 may include any one
or a plurality of (an optional combination of) the decompression processing unit
101, the resolution conversion unit 102, the gamma correction unit 103, the

color conversion unit 104, and the halftone processing unit 105, in addition to

- the general format conversion unit 106 (or a special format processing Unit).

In this case, the CPU in the pririiér controller 34 can perform any or a plurality

of processing of the following (1) to (5).
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(1) After the image data (compressed déta) read from the
semiconductor memory 11 is decompressed by the decompression processing

unit 101 in the image format conversion unit 10, the general format ‘_conversion.

_unit 106 (or a special format processing unit) converts the decompressed

image data fo the general format (or the .spec,iél format), and the NIC 14
diétributes the format-converted image data to the personal compUtér 50 or
other external devices on the network.

(2) The resquAtion» conversion unit 102 in the image. format conversion
uhit 10 performs resblution correction proces‘sing with respect to the imége
data read from _4the semiconductor me.mofy 11, _the general fo'miat convér_sion.
unit 106 (or a special format processing unit) converts the processed image

data to the general format (or the special format), and the NIC 14 distributes

_the format-converted image data to the personal compljter 50 or other external

devices on the network.

'(3) After the gamma correction unit 103 in the irhage format conversion

unit 10 perfOrms gamma correction processing with respect to the image data

. read from the semiconductor memory 11, the general format conversion unit

106 (or a special format processing. unit) cohve_rts the processed im‘age datato
the general format (or the specialv format), and the NIC 14 dist_r.ibutes'the
format-converted image data to the personal computer 50 or other extérnal
devices on the network.

(4) After the color c_on‘versio‘n unit 104 in the image format conversion
unit 10 performs color correction processing (conversion from the CMYK
system to the RGB system) with respect to the image data read from the

semiconductor memory 11, the general format conversion unit 106 (or a
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special format processing unit) converts the processed image data to the
general format (or the special format), and the NIC 14 distributes the

format-converted image data to the personal computer 50 or other external

_devices on the network.

| (5) After the halftone processing 4unit 505 in the image format
conversion unit 10 performs halftone éorrection processing with respect to the
image data read from the semiconductor memory 11, the general format
conversion unit 106 (or a special format p‘rocessing unit) cdn\)erts the
prbcessed image data to the general format (or the special format), and'the
NIC 14 distributes the format-converted image data to the personal computer
50 6r other external devices on the nétwork. | .

In a second embodiment of the preseht invention, the CPU in the

_printer controller 34 operates in accordance with the program according to the

present invention, stored in the ROM or in the HDD 35, thereby realizing the
functions as the format changeover unilt, the color conversion prbcessing
changeover unit, and the distribution unit.

In this second emquimenf, a different point from the first eﬁwbodiment
is that th‘e CPU in the printer controller 34 also performs the following
processing.

The CPU in the printer éontroller 34 obtains the color determination
result by the color determination unit 41 in the scanner correction unit 32 from
the engine controller 12 via the general purpose bus I/F 15, and changes over
the color cénversion processing by the color conversion unit 104 in the image
format conversion unit 10, corresponding to the color determination result.

Actually, the CPU changes over the parameters used for the color conversion
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processing or the color conversion processing method. Changeover of the
color conversion processing method stands for changeover of circuits, when
the color conversion unit 104 includes a piurality of color conversien circuits in
which parameters different from each other are respectively set as the
paramefer ueed fer the color conversion proce'ssing._

For example, when the imege data (original document) input 'from the
read unit 31 is determined to be full color data (a full color doeument) by the
color determination uhit 41 in the scanner correction unit 32, the CPU changes
over to a parameter or a method that can reproduce a copy image (an irhage
on the copy output document) with fi'delityon a dieplay of the.personal |
cc_)mputer 50 or enother exterﬁél device on the network. When the image data
(original document) is determined to be monochrome data (a rﬁbnoch(ome'
document), the CPU changes over to a parameter or a Imetho'd thet decreases
the chroma so that the RGB values become equal in an_achrometic area. In
this case, when the image-data'is subjected to the color conversion‘processing
usihg the changed parameter or method, the image daté is converted to
gray-scale data. | |

"~ The general format conversion unit 106 (or the special format

- processing unit) then converts the gray-scale image data to the general format

(or the special format). The NIC 14 distributes the format-converted ifnage
data to the personal computer 50 or other external devices on the network.

Therefore, according to the second embodiment, users can obtain
d_'istributed images in a‘ color reproduction and a color space most suitable for
the respective documents.

As other examples, when the original document is determined to be a
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color image, the color correction unit 324 transmits the CMYK image data to
the subsequent stage, in the eame manner as in the normal processing, and -

when the original document is determined to be a monochrome image, the

_color correction unit 324 transmits only the K jmage data to the subsequent

stage. As é result, appropriate pfocessing can be performed automatically
according to the color determination result.

The image data at the time of deteri'riining whether the document isa

'chromatlc document or an achromatic document may be temporarlly stored in

the memory 42 without performing pre-scanning, and the stored data may be
tran_.sferred to the scanner correction.unit 32. According to this method of
using the memory 42, pre-scanning can be omitted, thereby improving the

productiviiyl However, since the data from the read unit 31 is directly stored in

- the memory 42, an increase in consuming memory cannot be avoided.

In a third embodiment of the preseht invention, the CPU_ih the printer
eohtroller 34 operates in accordance with the program according to the present
mventlon stored in the ROM or in the HDD 35, thereby realizing the functlons
as the format changeover unit, the gamma correction processing changeover
unit, and the distribution unit.

in the third embodiment, a different point from the first embodiment is
that the CPU in the printer controller 34 also performs the following processing.

The CPU in the printer controller 34 obtains the color determination
result by the color determination unit 41 in the scanner correction unit 32 from
the engihe controller 12 via the general purpose bus I/F 15, and changes over
the gamma correction processing by the ganﬁma correction unit 103 in the

ima'ge format conversion unit 10, corresponding to the color determination

28



10

15

20

25

result. Actually, the gamma correction data used for the gamma correction
processing is changed over, éccording to the color determination result.

For example, when the color determination unit 41 in the scanner

~correction unit 32 determines that the image data (original document) input

from the read unit 31 is full color data (a full color document), the CPU changes
over the gamma correction data so that the gamma correction unit 103 can

perform smooth gamma correction processing, giving much emphasis on the

‘tone. When the color determination unit 41 determines that the image data is

mbnochrome data (a monochrome document), the CPU changes over the
gamma correction data so that the gamma correction unit 103 6an perform.‘
gamma correction processing with high c_ont’rast, giving much emphasis on the
Iegibility of characters.

Therefore, according to the third embodiment, users can obtain
distributed iméges having optimum gammavcharacteristics for the respective
documents.

In a fourth embodiment 6f the present invention, the CPU in the printer
controller 34 operates in accordance with the program according to the present
invention, stored in the ROM or in the HDD 35, thereby realizing th‘e functions' '
as the format changeover unit, the halftone processing chang_e;)ver unit, and
the distribution unit.

In the fourth embodiment, a different point from the first embodiment is
that the CPU in the printer controller 34 also performs the following processing.

The CPU in the printer controller 34 obtains the color determination
result by the color determination unit 41 in the scanner correction unit 32 from

the engine controlier 12 via the general purpose bus I/F 15, and changes over
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the halftone processing by the halftone processing unit 105 in the image format
conversion unit 10, corresponding to the color determination result. Actually,
the halftone processing method is changed over. |

For example, when the color determination unit 41 in the scanner
correction unit 32 determines that the image data (original document) input
from the read unit 31 is full color deta (a full color document), the CPU changes
over the halftone processing method, so that the halftone prooessing unit 105
can direotly output the 8-bit image data (RGB data), giving much emphasis on
the tone (so that the processing is not performed). When the color
determination unit 41 determines that the image data is monochrome data (a
monochrome document), the CPU changes over the halftone processing
method, so that the halftone processing unit 105 performs binary error diffusion
or dither processing with respect to the 8-bit image data, giving moch
emphasis on the data quantity.

Therefore, according to the fourth embodiment, users can obtain

distributed images subjected to optimum halftone processing for the respective

. documents.

In a fifth embodiment of the present invention, the CPU in the printer
controller 34 operates in accordance with the program according to the present
invention, stored in the ROM or in the HDD 35, thereby realizing the fuhctions
as-the format changeover unit, the halftone processing changeover unit, a
halftone processing changeover inhibition unit, a halftone processing
changeover inhibition selecﬁon unit, and the distribution unit.

In the fifth embodiment, a different point from the first embodiment is

that the CPU in the printer controller 34 also performs the following processing.
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The CPU in the printer controller 34 obtains the color determination
resuit by the color determination unit 41 in the scanner correction unit 32 from.

the engine cont_roller 12 via the general purpose bus I/F 15, and whe_n'the CPU

‘recognizes that full color data (a full color document) and monochrome data (a

monochrome document) exist together frem the color determination result, the
CPU inhibits changeover of the halftone processing by the halftone processing
unit 105. That is, the halftone processing performed to the imege data of the
‘respective documents (in which a fuli coIqr document and a monochrome
document exisf together) stored in the HDD 35 is unified (united in one).‘

For example, when the image data for five documents stored in the
HDD 35 (image.data input from the read unit 31) is distributed, it is assumed

that the image data for one document, of the image data, is determined to be

full color data, and the image data for the remaining four documents are

d.etermined to be monochrome data, by the color determination unit 41.

At this time, if {he halftone processinlg to be applied is performed
through eight bits, the respective images after having beelnvdistributed to the
personal computer 50 or other external devices have a unified impression on
the display (the impression of the user for the appearance can be unified), and -
hence the images can be easily‘united as one document.

The user may want to perform the halftone processing.separately with
respect to the image data for the respective documents, without unifying the
processing. In such a case, the CPU in the printer controller 34 can selec_t
whether to inhibit the changeovef of the halftone processing by the halftone
processing unit 105 in the image format conversion unit 10 (ON/OFF), by a

request (operation signal) generated by user's operation on the operation
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panel 20, the personal computer 50, or another external device.

When a full color document and a monochrome document exist
together, since optimum processing is automatically performed, it is'very
convenient for users.

Ina eixth embodim'ent of the present ihvention, the CPU' in the printer
controvller 34 operates in accordanee with the program according to the present
invention, stored in the ROM or in the HDD 35, thereby realiziﬁg the functions
as the format changeover unit, the format changeover‘_inhibition unit, a format
changeover inhibition selection unit, a format setting unit, and the distribution
unit. | | | | | |

| in the si)_{th embodiment, a different point from the first embodime'nt is
that the CPU in the printer controller 34 also performs tHe folloWing proeessihg.

The CPU in the printer.controller 34 obtains the color determination
result by the color determination unit 41 in the scanner correction unit 32 from
the engine controller 12 via the general purpose bus /F 15, and when the CPU
recegnizes that full color data (a full color document) and monochrome data (a
monochrome document) exiet together from the color determinaﬁon result, the

CPU inhibits changeover of the format converted by the general format

.conversion unit 106 (or the special format unit) in the image format conversion

unit 10. That is, the format of the conversion processing performed to.‘ the
image data of the respective documents (in which a full color document and a
monochrome document exist together) stored in the HDD 35 is unified.

For example, when the image data for five documents stored in the
HDD 35 (image data input from the read unit 31) is distributed, it is assumed

that the image data for one document, of the image data, is determined to be
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full color data, and the image data for the remaining four documents are
determined to be monochrome data, by the color determination unit 41.

In this case, since the CPU in the printer controller 34 can recognize

‘that full color data (a full color document) and monochrome data (a

monochrome document) exist together by the color determination unit 41, the
CPU inhibits changeover of format converted by the general format conversion

unit 106 (or the special format unit) in the irriage format conversion unit 10, and

unifies the format of the image data for the respective documents to be

distributed, that is, the format of the image déta for the respective documents
stored in the HDDl 35 to a preset format (for example, the JPEG format).
The format in this case can be set so that the CPU in the printer

contr_oller'34 can change the format, by a request generated by user's

-operation on the operation panel 20, the personal compufer 50, or another

external device.
| After having unified the format, the CPU in the printer controller 34

sequentially reads the image data for the respective documents stored in the

" HDD 35 and extracts the image data in the semiconductor memory 11, and

transmits the image data to the image format conversion unit 10 via the general -
purpose bus I/F 15. The image format conversion unit 10 performs the
following processing.

That is, the decompression proceSsing unit 101 decompresses the
sequentially transmitted image data (compressed data) for the respective
documents, the resolution conversion unit 102 performs the resolution
conversion processing for converting the resolution of the decompressed

image data to a preset resolution, and the gamma correction unit 103 performs
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the gamma correction processing with respeét to the resolution-_convérted
image data. Th'e color conversion unit 104 then performs color conversion
processing with respect to the gamma-corrected image data, the Haifto_ne
processing unit 105 performs the halftone processing with respect to the
color—convertéd image data, and the general f_drmat conversion unit 106
converts the halﬂohe-proéessed image da‘ta to a preset format. |
'As a result, the respective image data after having beén distributed to

the personal computei 50 or other external devices can be easily handled as
one file (document), énd hence the same effect as that of the fifth embodiment
can be obtained.' | | |

The user may want to use separate format with respect to the image
data for the respective documents, without unifying the iormat. | In such acase,
the CPU in the printer controller 34 can select whether to inhibit thé
changeover of the format converted by the general format conveision unit 106
(or the special format unit) 'in the image format conversion unit 10 (QN/OFF),
by a request generated by user's operation on the operation panel 20, the
personal computer 50, or ariother external device. |

" In a seventh embodiment of the preéent invention, the CPU in the

printer controller 34 operates in accordance with the program according to the
present invention, stored in the ROM or in the HDD 35, thereby realizirig the
functions as the format changeover unit, the format changeover inhibition unit,
the format changeover inhibition selection unit, the format setting unit, and the
d_istribution unit. o

In the seventh embodiment, a different point from the first embodiment

is that the CPU in the printer controller 34 also performs the following
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processing.
At the time of using the distribution scanner function, it is necessary to

set the processing conditions suitable forthe respective documents,

.corresponding to the type of the document, that is, color or monochrome. The

distribution scanner function has a role as a component for automating the
setting. Automated setting eliminates troublesome works of opefators (users),

such as worrying about if it is an appropriate setting, and performing necessary

:changeover, and deéreases the possibility that the operator'makes a mistake in

setting.

The color determination unit 41 determines whether the document is

" color or monochrome, and the CPU (not shown) having a function as a
controller for the whole system sets the processing conditions relating to the

.-distribution_sca'nner function to optimum setiing respectivély, based on the

determination result.
Since this function is performed as a distribution scanner function in a

digital color copying machine, the resources for performing the chromatic color

* document determination can be shared ’with the copy function (see Fig. 1),

thereby providing the system at a low cost.

Individual processing co_ndition shown below from (1) to (3)
automatically set upon reception of the chromatic color document
determination at the time of us.ing the distribution scanner function will be
explained by way of examples.

Since the color data holds color information, the data quantity becomes
considerably large, as corﬁpared with the monochrome data. Execution of

color read unnecessary for the monochrome document at the time of using the
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distribution scanner function means transmission of meaningless information;
thereby considerably decreasing the use efficiency of the data transfer time
and the memory at the destination.. The flow of unneceSsarin Iarge data in
the network causes congestion in the network, thereby decreasing the work
efﬂcrency of not only the user of the dlstnbutlon scanner functlon but also the
whole office sharing the network. Therefore, when the document scanned at
the time of using the distribution scanner function can be determined to be
monochrome, the read data is converted to the mdnochrome data, to decrease
the transmrssuon data quantity, thereby solvmg such a problem

In other words as shown in Fig. 9, in the color correctlon processmg by
the scanner correction unit 32 formed by connecting the respective cnrcunt
blocks of the filter processing unit 322, the "col'or correction unit 324, and the

reduce/enlarge processing unit 325 in order of input, when the document can

| be determined to be a color document (Fig. 9-1), conversion from the

respectlve RGB 8-bit image data specific to the device (model) to the
respective standard RGB (heremafter sRGB) 8-bit image data, bemg general _ |
purpose RGB (data format that can be handled at the distribution destination),
is performed. When the document can be determined to be a monochrome
document (Fig. 9-2), conversion from the respective RGB 8-bit image data to
image data of a luminance signal K (8 bits), being a gray scale, is performed.
When color data is handled, the JPEG format, being a lossy
compressed general format, is most popular from the relation between the
image quality and the data guantity. On the other hand, since the
monochrome data does not have a data quantity as Iarge as that of the color

data, it is generally handled in the losslessly compressed BMP format or TIFF
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formatasitis. Itis uselesé that thé user determines whether the respective
documents are color or monochrome and sets the format at the time of uéing
the disfribution_scanner function, and the user may make a mistake in setting.
Therefore, this problem is solved by autorﬁatically changing over the gener_al
format used at the time of using the dlstrlbutlon scanner function.

In other words, as shown in Fig. 10, in the format processing 32 by the

image format conversion unit 10 formed by connecting the respective circuit

‘blocks of the tone processing 31, the format processing 32; and the I/F

prbcessing 33 in order of input, when the document can be determined to be a
color document (Fig. 10A), the image data is converted from RAW image data
(image data whose format is not defined), which is the image data directly

transferred after the scanner correction, to the general JPEG format as

_scanner data of a color document. When the document can be determined to

be a monochrbme document (Fig. 10B), the image data is converted to the
TIFF format, not to the JPEG format. | |

It becomes popular to handle the monochrome image data in the
network in a binary image composed of one bit of monochrome data, so that

the data quantity becomes as small as possible. Also in this case, it is

‘useless that the user determines whether the document is color or

monochrome for each document and sets the binarization processing when the
user determines the document as a monochrome image, at the time of using
the distribution scanner function, and the user may make a mistake in setting.
Therefore, this problem is solved by automatically. performing the binarization
processing with respect to the image data, when the document is determined

as a monochrome image, by using the determination resuit and the tone
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processing at the time of using the distribution scahner function.

In other words, as shown in Fig. 11, in the tone processing 31 by the
image format conversion unit 10 formed by connecting the respectivé circuit
blocks of the tone prooessing 31, the format processir\g 32, and the I/F
processing 33 in order of input, when the docurnent can be determined to be a
color document (Fig. 11-1), the trartsferred sRGB 8-bit image data is directly '
output without performing the tone processing. When the ddcurnent can be
determined to be a monochrome document (Fig. 11-2), tt\e transferred
luminance signal K (8 bits) is binarized (tone-prooessed) to convert to K (1 bit),
and output. | | |

tn the birtarization processing, the tone processing by simple thre’shold
binarization can be applied; in which the image data of trom- 0 to 255 tones (8
bits) is compared with the threshold Th = 128, and image data Iarg'er than the
threshold is set to "1"', and image data smaller than the thresholddis set to "0".

In the digital color multifunction product 'accordirig to an eighth
embodlment of the present lnventlon as is explained when an lmage input by
the scanner is prlnted and output at the time of usmg the copy function, the
image data is stored once in the HDD 35 as the_compressed data, and when
the image data is printed and output, the data stored in the HDD 35 is used.
Therefore, also in the distribution function of the mput image data, the stored
data in the HDD 35 is used and distributed.

However, the |mage data stored in the HDD 35 used by the distribution
function is in a special format convenient for pnntmg processing in the
apparatus. Therefore, even if the image data is directly transmitted to the

external equipment (PC 50 shown in Fig. 1), the external PC 50 having
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received the image data may not be able to perform processing, and hence the
data cannot be easily seen. Hence, the image data in the special format is

converted to the general purpose image format, thereby improving the

_usability.

" On the other hand, in the full color multifunction product in this
embodiment, conversion processing suitable for each case is applied

according to with or without of the background (noise) removal in the stored -

image data, during the conversion processing of the data fdrmat, so that -

ap'propriate data having no image deterioration, such that the background to be
removed is Iéft, or an image that should not be removed has been removed, -
can be generated and distributed.

The conversion processing of the data format performed according to

‘the user's intention with respect to the scan data, of the data stored in the HDD

35, accompanied with the background removal will be explained below. It has
a close connection with the copy function. Since the facsimile and printer

functions do not normally involve the background removal processing, the |

- relation with the copy function will be explained here, but if input is performed |

" based on multi-valued data associated with the background processing, the

description herein is also applicable to other functions.

In this embodiment, a unit that converts the scanned image data stored
in the HDD 35 in the special format into the general format data at the time of
distribution is proposed, relating to the function of distributing the scanned
image (hereinafter, "scanner distribution function"). Here, conversion
processing is performed corresponding to ON/OFF of the background removal

in the stored image data, without deteriorating the image in the distribution data.
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The basic configuration of the conversion prOcessihg unit used.in the
respective embodiments below is shown, as a unit required for this processing.

The image data flow at the time of operating the scanner diétribution .

- function is the same as that of the conversion processing operation explained
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in the first embodiment with reference to Fig. 7

2-bit CMYK compressed image data having passed through ihe same
path as in the image data processing at the time of using the copy function, and .
the ON/OFF setting information of the background remo.vall (information for
sétting whether to perform the background removal prbcessing'by thé séanner
correctilo.h unit 32, that is, ONJ/OFF of the operaﬁon thereof) és the control .
information of t_h‘e image data are stored in the HDD 35. | |

When the image data is distributed to the external PC 50 via the

network, the 2-bit CMYK compressed image data in the HDD 35 is once

' _extraded in the semiconductor memory 11, and then transmitted to the image

format conversion unit 10 via the general purpose bus 15, where conversion

pro_cessingAto the general format is performed corresponding to the ON/OFF of

. the background removali.

~ The functional configuration of the image format conversion‘ unit 10 is
the same as that of the image format conversion unit 10 in the first embodiment
shown in Fig. 1 and explained with reference to Fig. 8. By changing 6ver the
operation of the respective conversion processing units (respective units for
gamma conversion, color conversion, and haiftone processing as shown in the
ninth to the twelfth embodiments below) corresponding to the ON/OFF of the
background reméval, the image format conversion unit 10 can make the output

data appropriate, but to perform the processing, it is necessary to convert the
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input image data to the original multi-\}alued daté, That is, the. 2-bit CMYK |
compressed image data in the HDD 35 is réconvened to the 8-bit CMYK image
data by the fixed length decompression processing unit 101.

The deCompréssed 8-bit‘CMYK irﬁage_ data is subjected to the
resolution conversion processing b_y the resolu{ion conversion unit 102 so as to
have a resolution specified by the externai PC 50, which has requéstéd
distribUtion, and then to the gémma prbceséing by the gamma cqrrecti_on unit
103, and color converéioh processing is also performed by ihe color
c_ohversion unit 104, -so as to convert the CMYK system to another cdlof "space
such as the RGB system. The converted RGB sj/stem may .bé any co.lor ,
space such as sRGB or YUV, éccording to the user's instruction. |

‘When there is no instruction from the user, a color spacé having high
generality, such as sRGB, is set. A .variety of halftone 'p"r0cesvsing' is applied
thereto by the Vhalftdne p'rocessing'unit 105,Aafte_r the color conversion.

| The image data after the halftone processing isl'compressed to the

general format such as JPEG, TIFF, or BMP, by the general purpose image

~ format conversion unit 106. The converted image data is distributed to the

external PC 50 via the NIC 14.

A ninth embodiment of the present invention relates to the color
conversion processing in the data image format conversion unit 10. At the
time of using the scanner distribution funcﬁon, the image data stored in the
HDD 35 in the special forrhat is converted to the general format and distributed
through the same processing as the image data prbcessing at the time of using
the copy function. When performing the conversion prdcessing with respect

to the distribution data, the data image format conversion unit 10 uses color
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conversion parameters suitéble_ for the image daia to be distributed,
respectively, corresponding to the ON/OFF of the background removal, to

perform color conversion processing so that no image deterioration occurs in

the distribution data.

" The color conversien processing pen‘ofmed her_e can be executed by
applying a known method. the method is disclosed, for example, in Japanese .
Patent'AppIication Laid Open Publication No. H9-1 07484). .

After the fixed length decompression processing unit 101
decompresses the distribution-requested compressed data in the HDD 35 to
the 8-bit -CMYK_ih‘lege data, the color conversion unit 104 in the image .fo_rmvat_
conversion unit 10 performs color conversion processing from the CMYK

system to the other color space such as RGB system. . By checking the

'ONJ/OFF setting of the background removal controlied as information relating to

the image data~ stored in the HDD 35 at the'fime of perfe'rmingithe color
eonVersion processing, it is checked whether the backgi’ound removal has
been péfbrmed by the scanner correction unit 32 with respect to the image_‘
data of the original document th the time of reading the document by the

scanner. The color conversion processing with respect to the image data

stored in the HDD 35 is automatically changed over, based on this result.

When the background removal is.set to OFF, if the color conve'rsion is
directly performed to distribute the image data, the data having the background
and accompanied with imége deterioration is oufput, thereby causing greasing
at the time of reprinting. In this case, the conversion parameter in the color

conversion unit 104 is set such that the background can be removed by color

conversion.
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On the contrary, when the background removal is set to ON, since the
background has been already removed by the correction processing with

respect tb the scanned image, color conversion can be performed without

‘worrying about the background. That is, at this time, the conversion

parameter in the color conversion unit 104 can be changed to the normal

“setting, without taking b'ackground removal into consideration.

The image data converted to the other color space, such as the RGB

system is further converted to the general format by the general purpose image

format conversion unit 106, and distributed. As a résult,' the user can obtain a
distr__ibutjon image outp’ut in the optimum state from .the image in which the
respective ON/OFF modes of background removal are set.

A tenth embodiment of the p'resent' invention relates to gamma

.conversion processing in the data image format conversion unit 10. In the

scannér distribution, the image déta stored in the HDD 35 in the special format
convenient for the copy fuhction is converted to the genéral format and
distributed. When performing the conversion processiﬁg with respect to the
distribution data, the data image format conversion unit 10 perfokms gamma
conversion proces.sing suitable for the imagé data to be distributéd,”
corresponding to the ON/OFF setting of the background removal, so-that
image deterioration does not occur in the distribution data. o

The gamma conversion performed here is performed by épp|yin_g a
known method in which setting of the processing condition is changed over
according to whether the image type is a charactef or a photograph, to perform
gamma conversion suitable for the respective types. For example, in the

image area of chafacter portions, correction is performed by using substantially
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S-shape gamma curve, to ehphasiie black, thereby obtaining high resolutioﬁ.
In the image area of photogravph portion, high quality can be maintained over -
the whole image, by using a liner gamma curve, while keeping high tone.

In the gamma correction unit 103 iln the data image format conversion
unit 10, the distribution-requested .comprressedAdata in the HDD 35 is
decompressed to the 8-bit CMYK image data by the fixed Iength |
decombression processing unit'1'01, and this data is subjected to the gamma
correction proc;essing. By checking the ON/OFF setting of the background
removal controlled as information relating to ihe imégel data stored in th.é HDD
35 at the time of .p'erforming the gamma conversion processiﬁg;' itis chéqked
whether the background removal has been performed by the 'scanner-

correction unit 32 with respect to the image data of the original document at the

. time of reading the document by the scanner. The garhi‘na conversion

proceSsing with respect to the image data stored in the HDD 35 is

autqmatically changed over, based on this result.

When the background removal is set to OFF, if lthe gamma convers‘ion
is directly performed to distribute the image data, the data haviﬁg the
backgrbund and accompanied with image deterioration is output, thereby
causing greasing at the time of réprinting. In this case, the gamma curve in
the gamma correction unit 103 is set such that background removal becomes
possible.

On the contrary, when the background removal is set to ON, since the
background has been already removed by the correction proceésing with
respect to the scanned image, the gamma curve in the gamma correction unit

103 is set to the normal setting, without taking background removal into
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consideration.
The gamma-converted image data is further converted to the general

format by the general purpose image format conversion unit 106 an d

‘distributed. As a result, the user can obtain a distribution image output in the

0pt|mum state from the |mage in Wthh the respectlve ON/OFF modes of
background removal are set.

~An eleventh embodiment ‘of the present invention reletes to the
halftone processing in the data image format conversion unit 10. Inthe -
scanner distribution,'the image data stored in the HDD 35 in the speeial format
convenient for the copy function is converted to the general format and
di}st-ributed. When performing the conversion.processing with respeet to the

distribution data, the data image format conversion unit 10 performs haiftone

_processing suitable for the image data to be distributed, eorresponding to the

ONJ/OFF setting of the background removal, so that image deterioration does
not occur in the distribution data.

The halftone processmg performed here is for decreasmg the

. information quantlty at the time of distribution by decreasmg the tone, and

facilitating the processing at the destination, and a known method such as
error diffusion processing, dither processing, or simple binarization processing
is applied thereto. In this embodiment, these various kinds of halftone
processing can be changed over and used.

In the halftone proceséing unit 105 in the data image format conversion
unit 10, the distribution;requested compressed data in the HDD 35 is
decompressed to the 8-bit CMYK image data by the fixed length

decompression processing unit 101, and the 8-bit CMYK image data is
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converted to the 8-bit RGB imagé data or 8-bit Gray image data by the color.
conversion unit 104, and the halftone prbcessing is performed with respect to
this data. ‘

By checking the ON/OFF setting of the background removal controlled
as information relating to the image data stored in the HDD 35 at the time of
pe.rforming the halftone processing, it is checked whether the backgrdund -
removal has been performed by the scanner correction unit 32 with respect to
the image data of the original document at the time of readihg the document by
thé scanner. The halftone processing with respect to the image data stéred in
the HDD 35 is automatically changed over, based on this result. |

When the background removal is set to OFF, if the error diffusion

processing is performed to distribute the image data, a texture in the highlight

_portion peculiar to the error diffusion processing may be generated, thereby

causirig deterioration in the image quality. In this case, generation of texture
is suppressed by using the dither processing for the halftohe processing. If
the dither processing is used, however, the reproducibility of characters |
deteriorates, as compared With the error diffusion processing. |

~ On the contrary, when the background removal is set to ON, since the -
background has been already rerhoved by the correction processing with -
respect to the scanned image, the halftone processing can be performed,
without worrying about the background. In other words, preferable halftone
processing can be perforrhed, such as error diffusion processing or dither
processing. - In the case of the simple binarization processing, the threshold at
the time of binarization is changed over depending on ON/OFF of the

background removal, thereby realizing optimization.
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The halftone-processed image data is further converted to the general
format by the general purpose image format conversion unit 106 and

distributed. As a result, the user can obtain a distribution image output in the

optimum state from the image in which the respective ON/OFF modes of

background removal is set ‘

A twelfth embodiment of the present |nvent|on is for solvmg a problem
which occurs when ON and OFF of the background removal processmg |
applied to the image data stored in the HDD 35, which is to be distributed, exist
together in the eleventh embodiment in WhICh the halftone processrng surtable
for the respectrve cases of ON/OFF of the .background removal is performed.

in the case of image data in which ON and OFF of the backgroun'd |

removal exist together, the image format conversion unit 10 has to change over

the applied halftone processing every time the setting of ON/OFF of the

background removel changes, and hence the processing becomes
cornplicated, causing deterioratiOn in the processing effioiency. ~ Further, in
addition to the same problem occurringv at tne destination, a sense of
incompatibility is generated in the image due to the difference ot processing, at

the time of using the distribution data (for example, there is a difference in the

image displayed on a display due to the applied halftone processrng)

Therefore, in this embodiment, when a plurality of images stored in the
HDD 35 is distributed, and when ON and OFF of the background removal
processing exist together in the stored image date, this problem is solved by
unifying the halftone processing applied to the distributed image. |

For example, when five stored images are to be distributed, it is

assumed that the background removal is set to ON in only one image, and
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OFF in the remaining four images. In this case, in the fourth embodiment,
application of the error diffusion processing with respect to the ON setting of

the background removal, and the dither processing with respect to the OFF

* _setting thereof can be considered. However, in this embodiment, the halftone

processing applied at this time is fiAxed‘to,the e‘rror diffusion processing.’ As a
result, when the images are displayed on the display at the time of use by the
external PC 50 at the destination, the impression with respect to the five .
|mages can be unified. |

As the flxed processing method, the dlther processmg or the sumple
binarizatlon pro_cessmg may be used, and it is desired that the user can select

and set the preferable method. Further, the user may want to set the method

~ separately, without unifying the method. Therefore it is desired to give an

- option for enabhng free setting with respect to each |mage

All or a part of the first to the twelfth embodiments may be combmed
epttonally. The color determination unit 41 and the lmage format conversion
unit 10 arerespectively special purpose hardware, for enabling hi.gh-speed'»
ptoceesing. However, to increase the generality, the fUnctiohs of the
respeCtive units in the color determination unit 41 and the image format
conversion unit 10 may be formed of a programmable processor. |
Alternatively, the functions of the respective units in the color determination unit
41 and the image format conversion unit 10 may be realized by allowing the
CPU in the printer controller 34 or a CPU provided separately to execute a
predetermined program.

In this case, the programs according to the present invention

(programs for realizing functions of the respective units in the color
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determination unit 41 and the image format conversion unit 10,.and a program
for realizing the distribution function) can be recorded (stored) in the ROM

provided in the printer controller 34 or in the HDD 35, or may be reoorded ina

‘memory such as another ROM, being a recording medium, and provided.

‘The'programs may be recorded in other nonvolatile reco‘rding media
(memories),.such as an SRAM, an EEPROM, a memory card, and an optical
disk (CD-ROM etc.), and provided.

In this case, if‘a recording medium reader (optical d'isk device or the
Iike) having a unit for inserting the nonvolatile recording medium is provided in
the full oolor mdltifunctio'n product, or externally 'att.ached thereto', the
nonvolatile recording medium ie inserted into the recording medium read_er to

read the program recorded in the nonvolatile recording medium,l and the

program is installed in the HDD 35, thereby realizing the function according to

the present invention. Iftne memory for storing the programs according to the
present invention is a rewritable nonvolatile storage unit‘, update of the
programs corresponding to the development of technology becomes easy.
Further, the programs may be downloaded from an external device
connected to a network connected to the NIC 14 and having a recording
medtum in' which the programs according to the present invent_ion are recorded,
and executed. |
Exemplary embodiments in which the present invention is applied to an
image processing apparatus used in the full color muoltif_unction product have
been explained, but the present invention is not limited thereto, and also
applicable to image processing apparatuses used in the tull color image

forming apparatus such as a full color copying machine and a full color
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facsimile machine, and the full color scanner.
The image processin_g' apparatus, the image processing method, the

image processing program, and the recording medium according to the

- present invention are useful for devices that processes image data and

transmits the processed image data to the outéide, and particularly suitable for
image processing apparatuses that perform different.image proces"sin.g for
each irhage data. o

The present document incorporates by reference thé entire contents of
Japanese priority documents, 2002-269604 fiied in Japan on Septembef '17,.
2002, 2902-276439 filed in Japan on Sept.embe.r 24,2002 and 2002-322019
filed in Japan on November 6, 2002.

Although the invention has been described'with_ respect to a specific

embodiment for a complete and clear disclosure, the ap‘pénded claims are not

to be thus limited but are to be construed as embodying all modifications and
alternative constructions that may occur to one skilled in the art-which fairly fall

within the basic teaching herein set forth.
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